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FOREWORD 

This Indian Standard ( First Revision ) was adopted by the Bureau of Indian Standards on 6 September 
1989, after the draft finalized by the Optical and Mathematical Instruments Sectional Committee, had 
approved been by the Light Mechanical Engineering Division Council. 

This standard deals with circular, semi-circular and rectangular protractors used extensively in drawing 
offices for checking and laying out angles of given values. 

The standard was first published in 1962. This revision is based on further experience gained in the 
manufacture of drawing instruments and other developments in this field. 

Main modifications carried out in this revision are as follows: 

a) Preferred sizes 250 mm and 300 mm for circular and semi-circular protractors have been 
included. 

b) Material and tolerance clauses have been modified. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final 
value, observed or calculated, expressing the result of test, shall be rounded off in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values ( revised )\ The number of significant places 
retained in the rounded off value should be the same as that of the specified value in this standard. 

This standard is intended chiefly to cover the technical provisions relating to protractors, and it does not 
include all the necessary provisions of a contract. 



In the preparation of this standard considerable assistance has been derived from BS 2457 : 
* Protractors for drawing office use', issued by the British Standards Institution. 



1975 



AMENDMENT NO. 1 JULY 2000 

TO 

IS 1563:1989 PROTRACTORS FOR USE OF 

DRAWING OFFICES — SPECIFICATION 

( First Revision ) 

( Second cover page, Foreword ) — Insert the following para after the last 
para: 

'ISO 9960-2 : 1994 'Draughting instruments with or without graduation — 
Part 2 Protractors', issued by the International Organization for Standardization 
(ISO) is available on the subject, which may also be referred to by the users of 
the standard." 

(MED 31) 
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1 SCOPE 

1.1 This standard covers requirements for three types, 
namely circular, semi-circular and rectangular 
protractors, commonly used by cartographers, 
surveyors and engineers for measuring angles or 
laying out angles of given values, and checking 
angular works. 

2 REFERENCES 

2.1 IS 2500 (Part 1 ) : 1973 'Sampling inspection 
tables: Part 1 Inspection by attributes and by count 
of defects' is a necessary adjunct to this standard. 

3 MATERIAL 

3.1 Protractors shall be made from flat sheets of trans- 
parent or opaque plastic. The recommended plastic 
materials are acrylic and rigid polyvinyl chloride. 
The plastic sheets shall be smooth, even on all sides 
and free from blisters, porosity and other defects. 

3.2 The material shall possess toughness, hardness 
and flexibility sufficient to permit constant handling 
in use without a degree of deterioration of the 
surface, loss of transparency ( in case of transparent 
plastics ) or distortion such as to render it unservice- 
able. 



3.3 The rectangular protractor shall be made of 
opaque plastic or metal, preferably rust-proof steel 
or stainless steel. 

4 MANUFACTURE 

4.1 The protractors shall have square or bevelled 
edges. The opaque types shall be bevelled. If 
bevelled, the edge thickness shall not exceed 
50 percent of the thickness of the sheet. Bevelling of 
the circular edge in the case of circular and semi- 
circular protractors and three edges ( one side and 
two ends ) in the case of the rectangular protractors 
shall not exceed a width of 4 mm. 

4.2 Circular and semi-circular protractors may be 
made from transparent or opaque plastic, while the 
rectangular protractors shall be made of opaque 
plastic or metal. 

4.2.1 Circular and semi-circular protractors, if made 
out of plastic, shall be of open-centre pattern and 
those made of transparent plastic may be of solid or 
open-centre pattern. 

4.3 The constructional details of the circular pro- 
tractors of the solid and open-centre patterns are 
illustrated in Fig. I and 2 respectively. 



100 mm 




Fig. 1 Circular Protractor oi Solid Pattern 
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4.4 The constructional details of the semi-circular 
protractors of the solid and open-centre patterns are 
illustrated in Fig. 3 and 4 respectively. 

4.5 The constructional details of the rectangular 
protractors are illustrated in Fig. 5. 

4.6 The finish of the surface and edges of the 
protractors shall be smooth. 

5 DIMENSIONS 

5.1 The preferred sizes and thickness of the different 
types of protractors, their graduations and tolerances 
shall be as given in Table 1 . 

5.2 Leading dimensions in respect of the scales 
under 6.3.1 and their spacing from the edges or in 
between any two scales are illustrated in Fig. 5. 
The thickness of the lines shall not exceed O'l mm. 



6 GRADUATIONS 

6.1 All graduations shall be cut, stamped, engraved 
or printed on the protractors and shall be clear and 
fine and filled up in black so as to ensure good 
legibility without the use of magnifying glass. The 
graduation lines for 10°, 5°, 1° and 1/2° graduations 
shall be of different and distinctive lengths as 
recommended below: 

Circular and Semi-Circular Protractors 



10° graduation marks 
5° graduation marks 
1° graduation marks 

1/2° graduation marks 

10° graduation marks 
5° graduation marks 
1° graduation marks 



15 mm ) on protractors 
5 mm ) of 15 cm size 
3 mm ) and above 

2 mm ) 

10 mm ) on protractors 
5 mm ) of 10 cm size 

3 mm ) 




100 mm ^| 

Fig. 3 Semi-Circular Protractor of Solid Pattern 
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Fig. 4 Sbmi-Circular Protractor of Open-Centre Pattern 
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Fig. 5 Rectangular Protractor 







Table 1 Dimensions and Tolerances 










(Clause 5.1) 






Type 




Diameter or 
Dimension 


Tolerance 


Graduation 


Thickness of 
Material, Min 






mm 


mm 




mm 


Circular 


f 
1 
< 


300 
250 
200 
150 
100 


+ T5 
+ 1*5 
+ 1-5 
±1"5 

±1'5 


l/2 a 
1/2° 
1/2° 

.1/2° 

r 


20 
20 
20 
15 
1-5 


Semi-Circular 


f 
1 

< 
1 

I 


300 
250 
200 
150 
100 


±1*5 
±15 
±15 
4-15 
±1'5 


1/2° 
1/2° 
1/2° 
1/2° 
1° 


20 
20 
20 
1-5 
15 


Rectangular 


150X50 


— 


1° 


1'5 
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6.1.1 The circumference of the circular protractor 
shall be graduated on the underside for transparent 
protractors and on the upper side for opaque ones by 
radial lines of thickness 01 mm. The circular 
protractor shall be double reading and shall be 
figured at every lOth-degree. The outer figures shall 
read clockwise from the horizontal line star- 
ting from left and those of the inner side shall read 
anti-clockwise starting from the same zero. The double 
numbering shall facilitate reading the angles from 
both ends. In the case of semi-circular and rectan- 
gular protractors, the graduations on the inner side 
shall start from the opposite end. The height of the 
figures shall be between 2'0 and 2*5 mm. 

6.1.2 Two straight lines, one in continuation of 
graduations 0° to 180° and the other perpendicular 
to it through graduations 90° to 270°, shall be drawn 
completely to meet at the centre in the case of the 
protractors of solid pattern as illustrated in Fig. 1. 

6.1.3 In the case of the protractors of open-centre 
pattern, a cross-bar shall cross the inner open space 
so that one edge of the bar shall be truly along the 
line joining graduations 0° and 180°. A perpendi- 
cular line which on extension shall coincide with the 
graduation mark of 90° or 270°, shall be marked on 
the cross-bar to indicate the centre of the circum- 
ference. 

6.2 The style and numbering of graduations on the 
semi-circular protractors shall be exactly similar to 
those specified for the circular protractors 
under 6.1.1. 

No graduations shall extend beyond the base 
line ( which is the line joining graduation 0° and 
180° ) but there shall be extension of the material 
( not less than 6 mm ) to form a straight edge beyond 
the base line and parallel with it. 

6.2.1 The central portion of the working edge ( line 
joining 0° and 180° ) in the case of open-centre pro- 
tractors shall be bevelled. 

6.3 The angular graduations shall be marked along 
the edges of one side and two ends of the front face 
of the rectangular strip. As in the case of circular 
and semi-circular protractors, the rectangular pro- 
tractors shall be double reading and every 10th 
degree marks shall be figured. The style of number- 
ing graduations shall be the same as specified for 
circular protractors under 6.1.1. 

The remaining fourth edge of the rectangular 
protractor shall be left blank and shall form the base 
line containing the centre of the protracting circle. 
A perpendicular line to the base line to indicate the 
position of the centre shall be marked and this Yn\c 9 
on extension, shall pass through 90° graduation 
mark on the opposite edge. 

6.3.1 In the blank spaces of the rectangular pro- 
tractors, the following scales shall be shown: 

Front Face ( which carries the angular graduations) 

Metric scale of 1 : 25 000 
Metric scale of 1 : 50 000 
Metric scale of 1 : 100 000 
Metric scale of 1 : 250 000 



Back Face 

Diagonal scale in centimetres 1 : 1 
Ordinary scale in centimetres I : 1 
Ordinary scale in inches 1 : 1 

7 TOLERANCE 

Angular tolerance between any two graduations on 
the protracting line shall be ± 10 minutes. The 
tolerance on any linear dimension shall not exceed 
I percent for a variation in ambient temperature 
from 0°C to 4()°C and relative humidity from to 
100 percent. 

8 SAMPLING 

8.1 Lot 

All the protractors of the same type and size manu- 
factured from the same material under similar con- 
ditions of production shall be grouped together to 
constitute a lot. 

8.2 Unless otherwise agreed to between the supplier 
and the purchaser, the procedure given in IS 2500 
(Parti): 1973 shall be followed for sampling in- 
spection. The inspection level, acceptable quality 
level (AQL) and type of sampling plan to be 
followed for various characteristics shall be as given 
in 8.2.1 and 8.2.2. 



8.2.1 For accuracy of angular values and linear 
dimensions between two graduations (see 8) a 
single sampling plan with inspection level IV and 
AQL of TO percent as per Tables 1 and 2 of IS 2500 
(Part 1 ) : 1973 shall be followed. 



8.2.2 For other requirements of manufacture, 
dimensions, graduations, a single sampling plan 
with inspection level IV and AQL of 2*5 percent as 
given in Tables 1 and 2 of IS 2500 ( Part 1 ) : 1973 
shall be followed. 



9 MARKING 

9.1 The size of each protractor shall be marked 
legibly on its face as illustrated in Fig. 1 to 5 and 
letterings and figures indicating the size shall be 
3 mm in height. 

9.2 Each protractor shall be legibly and indelibly 
marked with maker's name or trade-mark, and the 
year of manufacture if required by the purchaser. 

10 PACKING 

Protractors shall be individually packed in paper or 
in plastic bags and then the cosignnment not ex- 
ceeding 25 No. in a suitable cardboard carton. 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the 
producer. Standard marked products are also continuously checked by BIS for conformity 
to that standard as a further safeguard. Details of conditions under which a licence for the 
use of the Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director ( Publications), BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, are 
issued from time to time. Users of Indian Standards should ascertain that they are in possession of 
the latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving the 
following reference: 

Doc : No. LMD 20 ( 5068 ) 
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